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Description 

[0001] The present invention relates to a blasting 
medium and a blasting method. Particularly, it relates to 
a blasting medium and a blasting method, whereby fine 
processing is possible without bringing about excessive 
damages or functional deterioration to the object to be 
treated, and even when the medium remains on the 
object to be treated, it can readily be removed. 
[0002] In recent years, along with the progress of 
electronic engineering, integration and accelerating of 
computing functions have been advanced with respect 
to electronic equipments such as computers. Multilayer 
interconnection boards are not exception, and various 
multilayer interconnection boards have been developed 
which make high density wiring or high density packag- 
ing possible. 

[0003] As a method for forming such multilayer 
interconnection boards, a production method by a build 
up method is known wherein via holes are formed to 
electrically connect an upper layer wiring pattern and a 
lower layer wiring pattern. In this method for production 
of multilayer interconnectipn boards by. a build up 
method, it takes time for forming via holes, and work 
efficiency is poor. In order to overcome such a draw- 
back, a system has been proposed wherein an inter- 
layer Insulation layer made of a resin composition is 
selectively in-adiated with a high power laser beam such 
as a carbon dioxide gas laser beam or an exdmer laser 
beam to themially decompose, dissipate and remove 
optional portions of the interlayer insulation layer by the 
laser beam thereby to form via holes. 
[0004] Rgure 1 illustrates a multilayer interconnec- 
tion board having via holes formed in an interlayer insu- 
lation layer by means of a laser beam according to this 
system. Referring to Figure 1 . a wiring pattern 3 of from 
about 1 to 200 ^m is formed on a substrate 1 . Then, an 
interlayer insulating layer 5 is formed thereon. Thereaf- 
ter, optional positions of the interlayer insulating layer 5 
are treated for thermal decomposition, etc. by a laser 
beam to form via holes 7. 

[0005] By the introduction of such a system, forma- 
tion of via holes 7 can be completed in a relatively short 
period of time, and the work efficiency has been sub- 
stantially improved. However, part of the interlayer insu- 
lation layer which has been thermally decomposed, 
dissipated and removed is likely to re-attach or deposit 
on the inner walls or peripheral portions of the via holes 
7 to form smears 9. Such smears 9 bring about draw- 
backs such that they cause failure in electrical conduc- 
tion to a lower layer wiring pattern during treating 
treatment, or they may change the thickness of the 
irtterlayer insulation layer 5. 

[0006] To overcome such drawtjacks, it has been 
proposed to immerse the substrate 1 having via holes 7 
formed, in a smear-removing liquid. However, with a 
conventional smear-removing liquid, it has been difficult 
to completely remove smears 9, and it has had a prob- 



lem that the liquid tends to deteriorate the interlayer 
insulation layer 5. 

[0007] Further, if an interlayer insulation layer 5 
made of an epoxy resin composition containing inor- 

5 ganic fibers of e.g. glass, is irradiated with a high power 
laser beam, only the resin portion tends to be removed, 
and the inorganic fibers tend to be exposed in via holes 
7, whereby it has been difficult to form an electrically 
conductive layer. Further, such exposed fbers can 

10 hardly be removable by means of the smear-removing 
liquid, whereby it has been extremely difficult to form a 
good conductive layer 

[0008] On the other hand, smear treatment by 
means of a blast material is also known. As is different 

is from the case where a smear-removing liquid is 
employed, this treattnent is very effective to cleanly 
remove smears 9 and exposed inorganic fibers and to 
form via holes 7 with excellent configuration. 
[0009] However, especially when via holes 7 of not 

20 larger than 100 pm are to be treated by a blasting 
method, with a conventional blasting material such as 
glass beads, alumina, silica, silicon carbide or zirconium 
oxide, such a blasting material is likely to collect and 
clog via holes 7 and can hardly be completely removed 

ss even by a subsequent washing process, thus leading to 
failure in forming a good conductive layer. 
[0010] The present invention has been made in 
view of such problems of the prior art. and it is an object 
of the present invention to provide a water-soluble blast- 

30 ing medium and a blasting method, whereby fine 
processing is possible without bringing about excessive 
damages or functional deterioration to an object to be 
ti-eated, and even if the medium remains on the object to 
be treated, it can readily be removed. 

35 [0011] That is, the present invention provides a 
blasting medium which has an average grain size of at 
most 20txm and contains at least 90 mass % of a water- 
soluble inorganic salt, wherein the content of grains 
having grain sizes of at least 50 ^m is at most 5 mass 

40 %. 

[001 2] The average grain size is represented by a 
numerical value of the average grain size based on the 
volume measured by means of a laser diffraction scat- 
tering grain size distribution measuring apparatus. 

45 Hereinafter, the average grain size means a value 
measured by this method, unless othenwise specified. 
Further, with respect to the representation by %, for 
example, when a content of grains of at least 44 nm is 
represented by X%, such representation means a mass 

so proportion (X%) of a sample remaining on a sieve when 
a sample of 50 g is put on a sieve of a metal net with 
openings of 44 (im and sieved for 10 minutes by a ro-tap 
shaker. 

[0013] For example, when smear-removing treat- 
55 ment after formation of via holes in a multilayer intercon- 
nection board, is carried out by a blasting method, the 
blasting medium to be used, is required to be able to 
cleanly remove smears and exposed inorganic fibers 
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and not to remain in the via holes. 
[0014] The blasting medium of the present inven- 
tion has an average grain size of at most 20 jim, and the 
content of grains having grains sizes of at least 50 \im is 
at most 5 mass % (hereinafter referred to simply as %). s 
Namely, it is of a size particularly suitable for smear- 
removing treatment of via holes of not larger than 100 

[0015] Further, the blasting medium of the present 
invention contains at least 90% of a water-soluble Inor- io 
ganic salt, whereby even when a plurality of grains enter 
into via holes to clog them, they can be cleanly removed 
by washing with water. 

[0016] Therefore, the blasting medium oif the 
present invention is very effective for fine processing is 
such as smear-removing treatment of via holes. It is 
thereby possible to form via holes having excellent con- 
figuration, whereby close contact between an interlayer 
insulation layer and a plated conductive layer is 
secured, and it is possible to produce a multilayer inter- 20 
connection board having high reliability 
[001 7] Further, the blasting medium of the present 
invention is also very effective for an operation of form- 
ing a pattern such as a partition wall formation in a 
plasma display or for an operation of removing resin 25 
burrs in resin-sealed type semiconductor devices, in the 
similar fine processing fields. 

[0018] Thus, the blasting medium of the present 
invention is excellent in the work efficiency in the tine 
processing fields, and even when it is remained in the 30 
object to be treated, it can readily be removed. 
[001 9] Further, in the present invention, the above- 
mentioned inorganic salt is preferably sodium hydro- 
gencarbonate and/or potassium hydrogencarbonate. 
[0020] Sodium hydrogencattjonate and/or potas- as 
slum hydrogencarlsonate (hereinafter referred to as 
sodium hydrogencarbonate or the like) is suitable for 
blasting treatment and has a proper hardness, so that it 
has little possibility of giving excessive damages to the 
substrate or the like. Here, sodium hydrogencarbonate 40 
has no moisture absorption property and is easy to han- 
dle. However, if sodium is desired not to remain, it is 
prefen-ed to use potassium hydrogencarbonate. 
[0021] In the present invention, the blasting medium 
preferably contains an anti-caWng agent having an aver- 45 
age partide size of at most 20 ^im. 
[0022] The blasting medium of the present inven- 
tion may undergo agglomeration when stored for a long 
period of time, because sodium hydrogencarbonate or 
the like having a small partide size, is used. Therefore, so 
it is preferred to Incorporate an anti-caWng agent, 
whereby the blasting medium will be free from agglom- 
eration, and it is possible to improve the work effidency 
in blasting. 

[0023] The anti-caking agent is preferably silica. 55 
The silica may, fbr example, be fumed silica or white 
carbon. 

[0024] Further, the anti-caking agent is preferably 



hydrophilic silica. If the anti-caking agent is hydrophilic, 
the operation will be facilitated for removal of the blast- 
ing medium or for treatment of the removed waste mate- 
rial. 

[0025] Further, the present invention provides a 
blasting method which comprises blasting an djject to 
be treated, with the above-Wasting medium using a fluid 
as a tslast carrier. 

[0026] Here, the fluid is meant for a gas, a liquid or 
the like. 

[0027] In the accompanying drawings: 

Figure 1 shows a multilayer interconnection board 
having via holes formed in an interlayer insulation 
layer by means of a laser beam. 
Figure 2 illustrates a manner of forming partition 
walls in the production of a plasma display panel. 
Figure 3 illustrates a manner of removing a partition 
wall material layer at a position other than the posi- 
tions where masking treatment has been applied to 
form partition walls. 

[0028] Now, the present invention will be described 
in further detail with reference to the preferred embodi- 
ments. The blasting medium of the present invention Is 
useful, for example, for toasting treatment of via holes 7 
formed in a multilayer interconnection board as shown 
in Figure 1 . 

[0029] Referring to Figure 1, the blast medium of 
the present invention is blown to the front side of a sub- 
strate 1 having smears 9 formed, using air or nitrogen 
gas as a carrier, to remove smears 9 attached or depos- 
ited in the interior of via holes 7 or on the peripheral por- 
tions of the via holes. With respect to the grain sizes of 
the blasting medium, the average grain size is at most 
20 M.m, and grains having grain sizes of at least 50 ^m 
are at most 5%. 

[0030] If the average grain size exceeds 20 ^m 
and/or if the grains having grain sizes of at least 50 nm 
exceed 5%. especially in smear-removal treatment of 
via holes 7 of not larger than 150 jim. a plurality of 
medium partides tend to collect and clog the via holes 
7, when the medium is blown, whereby efficiency in the 
smear-removing treatment tends to deteriorate. 
[0031] Further, when the diameters of via holes 7 
are further reduced, the grain sizes of the blasting 
medium are preferably such that grains having grain 
sizes of at least 30 nm is at most 5%. 
[0032] Here, the largest grain size of the blasting 
medium is restricted to a certain level by sieving the 
grains by means of a sieve to remove coarse grains. For 
example, the largest grain size of 44 ^m means a sam- 
ple which has passed through a sieve when the sample 
is classified by a vibrating sieve of a metal net with 
openings of 44 p.m. 

[0033] The main component of the blasting medium 
of the present invention is not particularly limited so long 
as it is a water-soluble Inorganic salt. However, it is par- 



3 

C^j^ied from 1 1 n8tiH41 on ()7/<)n/2()<)7 



5 



EP 1 040 892 A1 



6 



ticularly preferred to employ sodium hydrogencarbonate 
which is suitable for blast treatment and which has a 
proper hardness having little possibility of excessively 
damaging the SLtostrate 1 . 

£0034] The blasting medium of the present inven- s 
tion can be produced by pulverizing sodium hydrogen- 
carlxjnate or the like, so that the average grain size will 
be at most 20 pm. and grains having grain sizes of at 
least 50 ^m will be at most 5%, and preferably, grains 
having grain sizes of at least 30 jim will be at most 5%. io 
The pulverizing method may be dry pulverization or wet 
pulverization. 

[0035] In the case of dry pulverization, it is preferred 
to employ an impact pulverizer, a jet mill (a pulverizer by 
means of a blasting air stream) or a ball mill. It is more is 
preferred to employ an Impact pulverizer equipped with 
a pneumatic classifier, so that sodium hydrogencar- 
txjnate or the like is pulverized while classifying grains 
discharged from the pulverizer and returning coarse 
particles again to the pulverizer, whereby it is possible 20 
to obtain sodium hydrogencarbonate or the like having 
the desired particle sizes in good yield. 
[0036] Further, it is also preferred to empjpy a jet 
mill, since it is thereby possible to obtain sodium hydro- 
gencarbonate or the like having the desired grain sizes 2S 
in good yield without removing coarse grains by slewing. 
[0037] On the other hand, in the case of wet pulver- 
ization, it is prefen-ed to employ an agitator bead mill or 
a ball mill. Especially when a slurry having sodium 
hydrogencartjonate or the like dispersed in a liquid so 
which does not substantially dissolve the sodium hydro- 
gencarbonate or the like, is subjected to wet pulveriza- 
tion in an agitator bead mill or a ball mill, and the 
obtained sodium hydrogencarbonate or the like is sepa- 
rated and dried, tt is possible to obtain sodium hydro- 3S 
gencarbonate or the like having a small average grain 
size, such being preferred. 

[0038] As the liquid which does not substantially 
dissolve sodium hydrogencartxinate or the like, pre- 
ferred is a liquid having a low viscosity, which undergoes 40 
no property change by an alkali such as sodium hydro- 
gencarbonate or the like. As such a liquid, methanol, 
ethanol, acetone. 2-pentanone or C4F9OCH3 may, for 
example, be mentioned. 

[0039] The liquid which does not substantially dis- 45 
solve sodium hydrogencarbonate or the like, is prefera- 
bly one wherein the solubility of sodium 
hydrogencarbonate or the like is at most 3%, more pref- 
erably the solubility Is at most 1%. 

[0040] In the blasting medium of the present inven- so 
tion, a water-soluble inorganic salt having a small grain 
size Is employed, and it may agglomerate when stored 
for a long period of time. Such agglomeration tends to 
lead to clogging of a transportation pipeline for the 
medium, whereby the work efficiency in blasting is likely 55 
to be substantially lowered. Accordingly, It is preferred 
to add an anti-caking agent. 

[0041] The anti-caWng agent may, fbr example, be 



silica, basic magnesium carbonate, calcium carbonate 
or diatomaceous earth. Silica may, for example, be 
fumed silica or white carbon. Among them, very fine sil- 
icic anhydride so-called fumed silica is particularly pre- 
ferred, since it is effective even in a small amount. 
Especially, fumed silica subjected to hydrophobic treat- 
ment is preferred, since high fluidity can be imparted by 
its addition in a small amount. 

[0042] On the other hand, in the removal of the 
blasting medium of the present invention or in the treat- 
ment of the removed waste material, the operation may 
be facilitated when the anti-caking agent is hydrophilic, 
depending upon the process to be employed. Namely, 
the water-soluble Inorganic salt can readily be removed 
by washing with water, since it readily dissolves in 
water, and when it Is dissolved in water, it does not float 
on the water surface, whereby neutralization by an acid 
is easy, and bubbles formed during the neutralization 
will readily diminish, and the anti-caking agent itself will 
also readily be dispersed in water and can readily be 
removed. If fumed silica subjected to hydrophobic treat- 
ment, is used, when it is dissolved in water, the anti-cak- 
ing agent itself or the water-soluble inorganic salt haying 
the anti-caking agent deposited thereon, tends to f loat 
on water, whereby the neutralization operation tends to 
be difficult. Further, when neutralized with e.g. hydro- 
chloric acid, bubbles formed tend to hardly diminish, 
and the bubbles are likely to fill the interior of the neu- 
tralization equipment, thus leading to a trouble. 
[0043] With respect to the amount of the anti-caking 
agent, the optimum amount varies depending upon the 
degree of pulverization of sodium hydrogencarbonate or 
the like or the condition for storage. However, it is usu- 
ally preferably at least 0.1% and less than 10%, based 
on the total amount of the blasting medium including the 
anti-caking agent. Further, the average particle size of 
the anti-caking agent is preferably equal to or smaller 
than the average grain size of the blasting medium, and 
it is preferably at most 20 nm, more preferably at most 
10 ^m. 

[0044] Depending upon the type of the blasting 
medium, the blasting method may, for example, be dry 
blasting, wet blasting or water jet blasting. 
[0045] The dry blasting method employing a gas as 
the blast carrier is preferably employed for treatment of 
an object to be treated which disfavors water or when 
the blasting medium is used by recycling. 
[0046] The blast carrier to be used for the dry blast- 
ing method Is not particularly limited, but it is preferred 
to employ commonly used air, nitrogen or carbon diox- 
ide. With respect to the blast pressure of the blast car- 
rier in the dry blasting method or the wet blasting 
method, the higher the pressure, the higher the smear- 
removal rate and the shorter the treating time. However, 
if the pressure is increased excessively, damages to the 
substrate is likely to result due to the impact force or 
generation of the frictional heat. The blast pressure is 
preferably from 0.05 to 0.5 MPa. 
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[0047] Further, the blasting medium of the present 
invention is suitable also for use in the water jet blasting 
method. By the use of the blasting medium of the 
present invention, a very high treating efficiency can be 
obtained. In this case, dissolution of the blasting 
mediunn in the solvent can be prevented by using a cir- 
culated solution of sodium hydrogencartjonate or the 
like or by reducing the solubility of sodium hydrogencar- 
bonate or the like by mixing an alcohol such as ethanol 
when water is used, or by employing a solvent which 
does not substantially dissolve sodium hydrogencar- 
bonate or the like, whereby the blasting effects can be 
maintained at a high level. However, even if the solvent 
is water only, treatment can adequately be made 
although the treating time may be long. Further, when 
C4FgOCH3 is used, it is non-flammable and easy to 
handle. For the removal of the blasting medium by 
washing, washing with water or washing with an acid is 
preferably employed. The blast pressure in the water jet 
blasting method is preferably from 1 to 10 MPa. 
[0048] The following method is preferably employed 
as a blasting method for treating smears formed during 
formation of via holes 7 in the multilayer interconnecting 
board by means of the blasting medium of the present 
invention. Namely, the substrate 1 transported into a 
blasting chamber is subjected to the blasting medium of 
the present invemion jetted from a nozzle, whereby 
smears 9 or exposed inorganic fibers deposited in via 
holes 7 are blasted off. The Jetted blasting medium will 
be suctioned together with removed smears 9 and 
exposed inorganic fibers from the blasting chamber by 
suction fans and classified by a cyclone. Re-usable 
blasting medium collected by the cydone, will be recov- 
ered and re-used as recycled to the blasting medium 
feeding line. : 

[0049] On the other hand, broken non-reusable 
blasting medium which has not been collected by the 
cyclone, removed smears 9 and exposed inorganic fib- 
ers, will be collected in a dust collecting equipment such 
as a bag filter and discharged out of the system The 
substrate 1 treated by blasting is subjected to air blow- 
ing to remove foreign matters attached to the surface 
and then further subjected to e.g. shower cleaning or 
ultrasonic cleaning to remove foreign matters remaining 
in the via holes 7, and then, it is sent to the next step of 
plating treatment. 

[0050] As described in the foregoing, the blasting 
method employing the blasting medium of the present 
invention is very effective for removal of smears 9 or 
exposed inorganic fibers in the via holes 7. 
[0051] Further, the blasting method employing the 
blasting medium of the present invention is capable of 
properly roughening the surface of the side walls of via 
holes 7 and the surface of the interlayer insulation layer 
5, whereby the adhesive strength for plating treatment 
can be increased, and it is possible to form a conductive 
layer excellent in the adhesion. 

[0052] Further, the blasting method employing the 



blasting medium of the present invention is effective 
also for formation of conductive portions to electrically 
connect a plurality of wiring pattern layers, such as 
through -holes or conductive portions of groovershape. 

5 [0053] Use of the blasting medium of the present 
invention and the blasting method employing it, is not 
limited to the above-mentioned smear-removing treat- 
ment after formation of via holes 7 in the production of a 
multilayer interconnection board, but they are useful 

10 also for other uses such as an operation for forming a 
pattern such as removal of a partition wall material layer 
for the formation of partition walls in the method for pro- 
ducing a plasma display panel, and an operation for 
removing resin burrs to be formed during resin sealing 

IS in a process for producing a resin sealed semiconductor 
device. Further, they can effectively be used for rough- 
ening of the surface of a soft metal material such as 
copper or aluminum. 

[0054] Figure 2 illustrates a manner of forming par- 
so tition walls in the production of a plasma display panel. 
Referring to Figure 2, address electrodes 1 3 are formed 
on an insulating substrate 1 1 made of e.g. glass, by a 
vapor deposition method. Further, a dielectric layer 15 
and a partition wall material layer 17 are formed ther- 
25 eon, and further, a mask 1 9 is disposed on the partition 
wall material layer 1 7. 

[0055] Then, blast treatment is carried out by 
means of the blasting medium of the present invention, 
whereby, as shown In Figure 3, the partition wall mate- 

30 rial layer 17 other than tine positions at which masking 
treatment was applied, can be removed very efficientiy 
to form partition walls 21. Further, the blasting medium 
of the present invention is applicable in a similar manner 
also to an operation of removing resin burrs formed dur- 

35 ing the resin sealing in a method for producing a resin 
sealed semiconductor device. For example, a semicon- 
ductor chip is packaged with a mold resin in order to 
protect the semiconductor chip attached to a lead 
frame. This mold resin package is formed by disposing 

40 the lead frame having the semiconductor chip attached 
thereto, in a cavity formed in a predetermined shape in 
a mold and injecting a mold resin to embed the semi- 
conductor chip in the resin. At that time, if the mold resin 
is a transparent epoxy resin or the likes as the epoxy 

45 resin contains no filler, the epoxy resin penetrates into a 
space of a parting portion between the fixed mold and a 
movable mold constituting the entire mold, whereby 
resin burrs are formed around the mold resin package. 
Such resin burrs must be removed since they present 

so various adverse effects in the production steps subse- 
quent to the molding step. By the blast treatment 
employing the blasting medium of the present invention, 
it is possible to remove the resin bun-s very efficientiy 
and completely 

55 [0056] Further, in the removal of burrs or polishing 
of a metal made of e.g. aluminum or magnesium, a 
powder of e.g. aluminum or magnesium is flammable, 
but sodium hydrogencarbonate or ttie like has a fire 
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extinguishing property. Accordingly, as compared with 
other materials for blasting medium, it is preferred to 
use such sodium hydrogencarbonate or the like as a 
blasting medium, from the viewpoint of safety. Espe- 
cially for blast treatment of a magnesium material, blast- s 
ing by a water jet blasting method prevents ignition of 
the magnesium metal powder, such being particularly 
preferred. 

[00571 The fine blasting medium of the present 
invention is useful for cleaning an object such as a print- 
ing roll where impressed pattems are fine and a con- 
ventional coarse particle medium is hardly applicable 
Especially, the Moh's hardness of sodium hydrogencar- 
bonate is low. whereby it presents no damage to the 
base material of e.g. the roll. Further, it is water-soluble, 
whereby the deposited medium can easily be removed 
by washing with water. 

[0058] Now. the present invention will be described 
with reference to Examples. However, It should be 
understood that the present invention is by no means 
restricted to such specific Examples. 
[0059] Smear-removing treatment in the production 
of a multilayer interconnection .board will be describ.ed 
by the following Examples. In Examples 1 and 3 of the 
present invention, sodium hydrogencarbonate was 
used as the blasting medium, but treatment can be like- 
wise carried out with potassium hydrogencarbonate. 

EXAMPLE 1 

[0060] An interlayer insulation composition com- 
prising a bisphenol A type epoxy resin as the main com- 
ponent, was screen-printed on a glass cloth/epoxy resin 
laminated substrate 1 having a thickness of 1 mm and 
having a copper wiring pattern preliminarily formed, by 
means of a polyester screen of 100 mesh/inch, so that 
the film thickness after drying would be 50 jjm. to form a 
coating film. 

[0061] This coating film was heat-cured at ISCC 
for 40 minutes to form an interlayer insulation layer S. 
Then, to this Interlayer Insulation layer 5, via holes 7 
having a diameter of 70 nm were formed by means of a 
cartxin dioxide gas laser beam of short pulse. 
[0062] Then, a powder (average grain size: 8.0 jim, 
and the maximum grain size: 20 (im) comprising 98% of 
one obtained by dry pulverization of sodium hydrogen- 
cartx)nate having a particle size of 95 nm and 2.0% of 
hydrophillc fumed silica (REOLOSIL QS-102, manufac- 
tured by Tokuyama Corp.) as an anti-caking agent, was 
used as a blasting medium, and blasting treatment was 
applied to via holes 7 for 20 seconds under a blast pres- 
sure of 0.3 MPa using air as the blast carrier. Thereafter, 
via holes 7 were washed with pure water and dried. 
[0063] After the treatment, the via holes 7 were 
inspected, whereby smears 9 in the holes and on the 
peripheral portions of the holes were found to be clearly 
removed, and a very good result was obtained. Further, 
no residue of the blasting medium was observed. The 



blasting medium deposited around the treated portion, 
was removed by washing with water. Further, the blast- 
ing medium after the treatment, was dissolved in the 
washing water, and the pH was less than 9, whereby the 
waste water would be disposed after removing polishing 
d^ris by filtration. 

EXAMPLE 2 (COMPARATIVE EXAMPLE) 

[0064] The treatment was can-led out in the same 
manner as in Example 1 except that as the blasting 
medium, silicon carbide having an average grain size of 
8.2 (im and the maximum grain size of 20 (im. was 
used, and blast treatment was carried out for 20 sec- 
onds under a blast pressure of 0.3 MPa using air as the 
blast carrier. 

[0065] Then, via holes 7 were inspected, whereby 
smears 9 in the holes and on the peripheral portions of 
the holes were cleanly removed, and a very good result 
was obtained. However, deposition of a residue of sill- 
con carbide grains as the blasting medium was 
observed in some of via holes 7. 

EXAMPLE 3 

[0066] A glass fiber/epoxy resin prepreg was vac- 
uum-press bonded on a glass fiber/epoxy resin lami- 
nated plate having a thickness of 1 mm and having a 
copper wiring pattern previously formed, so that the 
thickness after pressing/heat curing would be 1.2 mm. 
Then, pressing/heat curing were carried out at 200°C 
for 30 minutes while exerting a pressure of 0.5 MPa. 
[0067] Then, via holes 7 having a diameter of 100 
were formed therein by means of a carbon dioxide 
gas laser beam with short pulse, whereby the epoxy 
resin portion was removed, but the glass fibers were 
exposed in via holes 7. 

[0068] Then, using the same blasting medium as in 
Example 1 , blasting treatment was carried out for 40 
seconds under a blast pressure of 0.3 MPa using air as 
the blast can-ier. After the treatment, via holes 7 were 
inspected, whereby epoxy resin smears and exposed 
glass fibers were found removed, and the configuration 
of via holes 7 was excellent. 

EXAMPLE 4 (COMPARATIVE EXAMPLE) 

[0069] In Example 3, after forming via holes 7 hav- 
ing a diameter of 100 pm, the via holes 7 were treated 
with a dichromic add/sulfuric acid/sodium fluoride 
mixed liquid, to carry out the operation for removal of 
epoxy resin smears and exposed glass fibers. It was 
possible to remove smears 9. but it was Impossible to 
completely remove the exposed glass fibers. 

EXAMPLE 5 (COMPARATIVE EXAMPLE) 

[0070] Treatment of via holes 7 was carried out in 
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the same manner as in Example 3 except that as the 
blasting medium, sodium hydrogencarbonate having an 
average grain size of 95 urn and the maximum grain 
size of 250 nm, was used, and blasting treatment was 
carried out for 30 seconds under a blast pressure of 0.3 
MPa using air as the blast carrier. 
[0071 ] Then, via holes 7 were inspected, whereby 
residues of the epoxy resin smears and exposed fibers 
were observed in the holes and on the peripheral por- 
tions of the holes, and thus the effects of blasting treat- 
ment were inadequate. 

EXAMPLE 6 

[0072] Blasting treatment was carried out in the 
same manner as in Example 1 except that the fumed sil- 
ica was changed to hydrophobic one (REOLOSIL MT- 
10, manufactured by Tokuyama Corp.). 
[0073] Finishing was as good as in Example 1 . On 
the other hand, the blasting medium dissolved in wash- 
ing water after the treatment, was found to be partially 
floating on water, and the water was discharged after 
removing the floating media together with the polishing 
debris by filtration. 

[0074] As described in the foregoing, the blasting 
medium of the present invention Is excellent in the work 
efficiency in fine processing fields, and even when it 
remains on the object treated, it can readily be 
removed. Further, when sodium fiydrogencarbonate or 
the like is employed as the blasting medium, such a sys- 
tem is suitable for blasting treatment, and a possibility of 
presenting excessive damages to the substrate or the 
like is little. 

[0075] The entire disclosure of Japanese Patent 
Application No. 11-86343 filed on March 29, 1999 
including specification, claims, drawings and summary 
are incorporated herein by reference in its entirety 

Claims 



5. The blasting medium according to Claim 3 or 4. 
wherein the anti-caWng agent is silica. 

6. The blasting medium according to Claim 3 or 4, 
wherein the anti-caking agent is hydrophilic silica. 

7. A blasting method which comprises blasting an 
object to be treated, with a blasting medium as 
defined in any one of Claims 1 to 6, using a fluid as 
a blast carrier. 

8. The blasting method according to Claim 7, wherein 
the blast carrier is air. nitrogen or carbon dioxide, 
and the blasting medium is blown by a dry blasting 
method. 

9. The blasting method according to Claim 8. wherein 
the blast pressure is from 0.05 to 0.5 MPa. 

10. The blasting method according to Claim 7. 8 or 9 
wherein the object to be treated is a via hole for 
electrically connecting an upper layer wiring pattern 
and a lower layer wiring pattern in a multilayer inter- 
connection board. 



A blasting medium which has an average grain size 
of at most 20 ^m and contains at least 90 mass % 
of a water-soluble inorganic salt, wherein the con- 
tent of grains having grain sizes of at least 50 nm is 
at most 5 mass %. 



2. The blasting medium according to Claim 1 . wherein 
the inorganic salt is sodium hydrogencarbonate 
and/or potassium hydrogencarbonate. 

3. The blasting medium according to Claim 1 or 2, 
which contains an anti-caking agent having an 
average particle size of at most 20 iim. 

4. The tHasting medium according to Claim 3, wherein 
the antl-caWng agent Is contained in an amount of 
from 0.1 to 10% of the tofal mass of the blasting 
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